
University of Massachusetts Medical School University of Massachusetts Medical School 

eScholarship@UMMS eScholarship@UMMS 

UMass Center for Clinical and Translational 
Science Research Retreat 

2014 UMass Center for Clinical and 
Translational Science Research Retreat 

May 20th, 12:30 PM 

Getting to the Root of Bacterial Hairs: What is “s”? Getting to the Root of Bacterial Hairs: What is “s”? 

Rebecca Gaddis 
Worcester Polytechnic Institute 

Et al. 

Let us know how access to this document benefits you. 
Follow this and additional works at: https://escholarship.umassmed.edu/cts_retreat 

 Part of the Biomaterials Commons, Biomedical and Dental Materials Commons, Carbohydrates 

Commons, Polymer and Organic Materials Commons, Polymer Science Commons, and the Translational 

Medical Research Commons 

Gaddis R, O'Conner S, Anderson E, Camesano T, Burnham N. (2014). Getting to the Root of Bacterial Hairs: 
What is “s”?. UMass Center for Clinical and Translational Science Research Retreat. Retrieved from 
https://escholarship.umassmed.edu/cts_retreat/2014/posters/16 

Creative Commons License 

This work is licensed under a Creative Commons Attribution-Noncommercial-Share Alike 3.0 License. 
This material is brought to you by eScholarship@UMMS. It has been accepted for inclusion in UMass Center for 
Clinical and Translational Science Research Retreat by an authorized administrator of eScholarship@UMMS. For 
more information, please contact Lisa.Palmer@umassmed.edu. 

CORE Metadata, citation and similar papers at core.ac.uk

Provided by eScholarship@UMMS

https://core.ac.uk/display/56525873?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://escholarship.umassmed.edu/
https://escholarship.umassmed.edu/cts_retreat
https://escholarship.umassmed.edu/cts_retreat
https://escholarship.umassmed.edu/cts_retreat/2014
https://escholarship.umassmed.edu/cts_retreat/2014
https://arcsapps.umassmed.edu/redcap/surveys/?s=XWRHNF9EJE
https://escholarship.umassmed.edu/cts_retreat?utm_source=escholarship.umassmed.edu%2Fcts_retreat%2F2014%2Fposters%2F16&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/233?utm_source=escholarship.umassmed.edu%2Fcts_retreat%2F2014%2Fposters%2F16&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/953?utm_source=escholarship.umassmed.edu%2Fcts_retreat%2F2014%2Fposters%2F16&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/999?utm_source=escholarship.umassmed.edu%2Fcts_retreat%2F2014%2Fposters%2F16&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/999?utm_source=escholarship.umassmed.edu%2Fcts_retreat%2F2014%2Fposters%2F16&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/289?utm_source=escholarship.umassmed.edu%2Fcts_retreat%2F2014%2Fposters%2F16&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/246?utm_source=escholarship.umassmed.edu%2Fcts_retreat%2F2014%2Fposters%2F16&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1124?utm_source=escholarship.umassmed.edu%2Fcts_retreat%2F2014%2Fposters%2F16&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1124?utm_source=escholarship.umassmed.edu%2Fcts_retreat%2F2014%2Fposters%2F16&utm_medium=PDF&utm_campaign=PDFCoverPages
https://escholarship.umassmed.edu/cts_retreat/2014/posters/16?utm_source=escholarship.umassmed.edu%2Fcts_retreat%2F2014%2Fposters%2F16&utm_medium=PDF&utm_campaign=PDFCoverPages
http://creativecommons.org/licenses/by-nc-sa/3.0/
http://creativecommons.org/licenses/by-nc-sa/3.0/
http://creativecommons.org/licenses/by-nc-sa/3.0/
mailto:Lisa.Palmer@umassmed.edu


Title: 
Getting to the Root of Bacterial Hairs: What is “s”? 
 
Authors: 
Rebecca Gaddis†, Samantha O’Connor†, Evan Anderson†, and Terri Camesano˚,  
Nancy Burnham†* 
 
Institutional affiliations: 
Healthcare Delivery Institute at WPI: Departments of Physics†, Chemical Engineering˚ and 
Biomedical Engineering* 

 

Contact information: 
Rebecca Gaddis rlgaddis@wpi.edu  
Samantha O’Connor samoconnor@wpi.edu  
Terri Camesano terric@wpi.edu  
Nancy Burnham nab@wpi.edu  
Evan Anderson evand232@gmail.com  
 
Abstract: 

An atomic force microscope (AFM) was used to measure the steric forces of 
lipopolysaccharides (LPS) on the biofilm-forming bacteria, Pseudomonas 
aeruginosa. It is well known that LPS play a vital role in biofilm formation.  These 
forces were characterized with a modified version of the Alexander and de Gennes 
(AdG) model for polymers, which is a function of equilibrium brush length, L, probe 
radius, R, temperature, T, separation distance, D, and an indefinite density 
variable, s.  This last parameter was originally distinguished by de Gennes as the 
root spacing or mesh spacing depending upon the type of polymer adhesion; 
however since then it has been commonly thought of as the root spacing.  This 
study aims to clarify the ambiguity of this parameter as a first step in characterizing 
biofilm formation.  Varying the temperature and pH at which the steric forces of the 
LPS are measured and then analyzing the produced force curves with Matlab, 
should allow us to measure s. The Matlab program has been written to crop large 
numbers of force curves in accordance with the Alexander and de Gennes polymer 
model objectively and quickly. If s is the root spacing it should remain constant 
regardless of the changing polymer lengths, on the other hand if it is the mesh 
spacing it will be proportional to the temperature and pH. Preliminary data suggest 
that the LPS vary with temperature and pH. The data also suggest that s 
represents the mesh spacing.  Once s has been described, further studies can be 
done to determine how environmental changes influence L, and s and consequently 
biofilm formation. 
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